. FHOD-1::GFP in pharyngeal and egg-laying muscles. (A) A schematic lateral view of a C. elegans hermaphrodite shows the four major muscle groups: pharyngeal (orange), vulval and uterine (green), anal depressor (blue), and BWM (yellow). Anterior/posterior (a/p) and dorsal/ventral (d/v) body axes are indicated. (B) Lateral view of the posterior portion of the pharynx of an FHOD-1::GFP-expressing adult stained with fluorescent phalloidin corresponds to boxed region 1 in A. FHOD-1::GFP is present throughout the pharyngeal muscle cells (PHA), with some enrichment near basal surfaces. (C) Expanded view of the boxed region in B shows F-actin bundles terminate at FHOD-1::GFP-containing bodies at basal surfaces (arrows). (D) Lateral view of the vulval region of an FHOD-1::GFP-expressing young adult stained with fluorescent phalloidin corresponds to boxed region 2 in A. FHOD-1::GFP is present in F-actin-rich vulval and uterine muscles (VM and UM, respectively). Bars, 10 µm. Figure S3 . Worms with fhod-1 mutations have partial defects in structure and function of egg-laying muscles. (A) Ventral views of fluorescent phalloidinstained fhod-1(+) and fhod-1(tm2363) young adults, with anteriors to the left, show the vulval and uterine muscles (VM and UM). The small and large double arrows indicate for one vulval muscle its width at its point of attachment at the vulva and its length, respectively. Bars, 20 µm. (B) Comparison of these vulval muscle lengths and end widths shows fhod-1 mutations (tm3138 and tm2363) result in shorter, narrower muscle cells. (C) Eggs laid by fhod-1 wild types (wt) or mutants (tm2363) over the course of their fertile period were counted, starting with L4-stage animals before egg laying began and continuing to cessation of egg laying. In comparison with wild types, fhod-1 mutants lay eggs at a slower rate. For comparisons between the two strains for age-matched worms, n.s. indicates no statistically significant difference in clutch sizes, and double asterisks indicate that differences in clutch sizes exceed P < 0.01. (D) Over their lifetime, fhod-1 mutants lay fewer eggs than wild types. (E) Wild-type and fhod-1 mutant (tm2363) young adults were subjected to serotonin treatment to directly stimulate vulval muscle activity, and the number of ejected eggs was then counted, showing that mutant animals eject fewer eggs with such treatment. (F) Comparison of lateral views of midsections of wild-type and fhod-1 mutant young adults using DIC microscopy shows embryos in mutant uteri are more developed, with smaller cells. In the more advanced cases, mutant embryos have undergone morphogenesis to vermiform bodies (arrow). Bars, 30 µm. (G) Newly laid wild-type and mutant (tm2363) eggs were categorized into six classes based on morphology of embryo within, from least to most advanced (left to right). Mutant embryos show a higher proportion of more advanced embryogenesis. For all quantitative results, mean results from n measurements are presented, with error bars indicating one standard deviation. n.s. indicates that the difference is not significant (P > 0.05). *, P < 0.05; ***, P < 0.001. Figure S4 . Loss of the formins FRL-1, INFT-1, or INFT-2 has no effect on BWM morphology. (A) To normalize whole-worm extracts for Western analysis in B and Fig. 2 A, extracts of the indicated strains were resolved by SDS-PAGE, and intensity of Coomassie brilliant blue-stained 200-and 180-kD bands (arrows) were quantified to yield the indicated estimated concentrations relative to wild-type (wt) extracts (at bottom). (B) Western blots of normalized wholeworm extracts were probed with antibodies raised against the respective FH2 domains of FRL-1, CYK-1, INFT-2, and INFT-1. Anti-FRL-1 specifically recognizes 140-and 155-kD proteins (arrows; predicted 124-kD FRL-1) absent from frl-1(ok460) extract plus smaller nonspecific, nonformin bands. Anti-CYK-1 primarily recognizes 160-and 170-kD proteins (arrows; predicted 160-kD CYK-1), which are largely replaced in cyk-1(t1568) extract by 110-and 130-kD products (arrowheads), consistent with a premature stop in t1568 predicted to yield a 136-kD product (Swan et al., 1998) . Anti-INFT-2 primarily recognizes a 158-kD band (arrow; predicted 122-kD INFT-2) plus fainter higher molecular mass signals missing from inft-2(ok1296) extract plus a nonspecific 200-kD protein. Anti-INFT-1 recognizes many bands in all extracts, but one minor signal near 97 kD (predicted 94.1-kD INFT-1) is lost from inft-1(gk386) extract (arrow). In an anti-INFT-1 blot of mixed-stage animals, a similar molecular mass band predominates (arrow) and is nearly eliminated through RNAi targeting inft-1, indicating that anti-INFT-1 recognizes its target and suggesting that RNAi and gk386 both disrupt this formin. (C) Dorsal/ventral views of fluorescent phalloidin-stained worms show BWM morphology is not affected by inft-1(gk386), inft-2(ok1296), or frl-1(ok460) . Bars, 50 µm. Figure S5 . Additional phenotypes of cyk-1 and double cyk-1; fhod-1 mutants. (A) DIC microscopy of live animals (anteriors to the left) shows a thin body phenotype for cyk-1(ok2300) animals that is exacerbated by fhod-1(tm2363) and rescued by a cyk-1::gfp transgene. Large arrow indicates a protruding vulva typical of cyk-1(ok2300) animals. Small arrow indicates a malformed tail and protruding anus sometimes seen in double mutants. (B) Animals were stained with fluorescent phalloidin to show F-actin and DAPI to show nuclei. All anteriors are to the left. One of the two long gonad arms is visible in the wild-type (wt) animal. The distal region of the gonad arm containing immature germ cells extends from the top left to the bottom right beyond the field of view, where the arm folds back to extend toward the top left as the proximal region of the arm containing maturing oocytes (asterisks). The F-actin-rich spermatheca marks the junction between the proximal region of the gonad arm and the uterus, which extends beyond the field of view to the top left. Only one gonad arm is present in the featured cyk-1(ok2300) animal as is typical for these mutants. This short arm, shown in its entire extent, contains only immature germ cells and attaches to an aberrant F-actin-rich structure (arrowhead) at its proximal end in place of a normal-appearing spermatheca. The highly reduced gonad of the cyk-1(ok2300); fhod-1(tm2363) animal is shown in its entirety. (C) A fluorescent phalloidin-stained L1 larva from a cyk-1(ok2300)/(+); fhod-1(tm2363) parent shows that the anterior end of its pharynx (arrowhead) has detached from its mouth. (D) Fluorescence microscopy of a cyk-1(ok2300) animal expressing the rescuing cyk-1::gfp transgene show faint BWM striations. (E) Despite predicted elimination of the CYK-1 FH2 domain by ok2300 through deletion and frameshift, anti-CYK-1 decorates dense bodies in cyk-1(ok2300) animals, suggesting the presence of either a maternally derived product or expression of an aberrant splice form in mutant BWMs. Bars: (A-C and E) 50 µm; (D) 10 µm.
